On-demand electrochemical release of DNA from gold surfaces.
Electrochemical quartz crystal microbalance (EQCM) is used to probe the electrochemically triggered release of nucleic acids from gold surfaces to solutions of physiological pH. The immobilization of nonthiolated DNA onto the gold surface is followed by an electrostatic desorption at -1.0 V (vs. Ag/AgCl). Steady-state frequency signals, corresponding to the removal of 261- and 644-ng/cm2 single-stranded DNA (ssDNA) and double-stranded DNA (dsDNA), respectively, were attained within 75 and 330 s. As expected for electrostatic repulsion, the amount released can be manipulated by tuning the potential. The small nonsteady-state frequency signals observed at lower potentials indicate promise for a sustained DNA release. Applicability to gold ultramicroelectrodes (12.5-microm radius) is demonstrated in connection with voltammetric blocking experiments. We expect that such on-demand electrochemical release would be a useful addition to the arsenal of nonviral gene delivery routes.